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CONFIGURABLE VEHICLE RESTRAINT 
SYSTEM HAVING VARIABLE ANCHOR POINTS 
Background of the Invention 
Field of the Invention 
[0001] The present invention is directed to vehicle restraint systems and in 
particular those systems configurable to provide different modes of restraint 

Description of the Related Art 

[0002] Various restraint systems are currently available for vehicle seats. 
The most common configuration is a three-point belt system consisting of a 
shoulder belt portion extending across the torso of the occupant and a lap belt 
portion extending across the waist of the occupant (see e.g., U.S. Pat. 
No. 3,847,434). Three anchor points are provided and include a buckle along 
one side of a vehicle seat, with a tongue plate slidingly mounted on the belt 
which is anchored to the floor and can run through a generally fixed guide 
loop or ring. A seat occupant pulls the tongue to extract belt webbing for 
connecting the tongue into the buckle with the belt running obliquely across 
the occupant 7 s torso via a shoulder belt portion and across the occupant's 
waist via a lap belt portion. In addition, it is also known to have a seat belt 
system that provides the occupant the option of employing either a three- 
point or a four-point system (see e.g., U.S. Pat No. 5,123,673). This is 
accomplished by providing a supplemental shoulder belt that extends across 
the torso of the occupant in a generally opposite manner to the shoulder belt 
portion previously described and attaches to a second buckle mechanism 
mounted on the opposite side of the seat with respect to the first buckle. 

[0003] There are also child seat restraint systems that utilize a five-point 
configuration (see e.g., U.S. Pat No. 5,908,223). This system employs a dual 
buckle at the fifth anchor point This dual buckle is adapted to receive two 
latch plate tongues simultaneously. In this system, the occupant has only a 
single fixed belt restraint arrangement for their use. Accordingly, there are 
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no systems that provide for full flexibility by providing occupants with more 
options in belt restraint arrangements beyond those for either the three or 
four point restraint system, such as the system shown in the '673 patent 

Summary of the Invention 

[0004] Accordingly, in one of several forms, the present invention provides 
for a vehicle restraint system that provides the occupant with the flexibility of 
selecting among a three-point, a four-point and a five-point belt system. 
Preferably, the restraint system is comprised of two mirror image three-point 
belt systems mounted on either side of the vehicle seat and a dual buckle 
mounted on the vehicle seat The occupant can then employ each three-point 
system independently or can engage them concurrently to form the four- 
point system. A dual buckle is preferably provided to give the occupant the 
option of employing a five-point restraint system. 

[0005] The vehicle restraint system provided by the present invention 
includes several anchor points located around the vehicle seat and seat belt 
webbing associated with the anchor points. In a preferred form, a first 
portion of belt webbing extends between a pair of anchor points located 
along one side of the seat and a second portion of belt webbing extends 
between another pair of anchor points on the other side of the seat A first 
tongue is located along the first belt portion and is adapted to releasably 
engage with a first buckle mounted on the other side of the seat A second 
tongue is located along the second belt portion and is adapted to releasably 
engage with a second buckle mounted on the one side of the seat Each 
tongue also serves to divide the belt portion into a lap belt portion and a 
shoulder belt portion. In this arrangement, two generally symmetrical three- 
point belt systems can be employed either individually or simultaneously as 
discussed further hereinafter. This symmetrical arrangement avoids the need 
for special restraint hardware as the systems currently utilized for the driver 
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and passenger seats, for instance, can be combined for one seat. Further, the 
symmetrical arrangement allows a user to select the three-point restraint 
option which is most comfortable to implement as they sit in the vehicle seat 

[0006] In another form, a connector or third buckle is mounted on the 
vehicle seat between the first and the second buckle. As previously 
mentioned, this third buckle is preferably a dual buckle mounted to the seat 
and adapted to receive the tongue associated with each of the three-point 
restraint systems. This provides the occupant with a five-point belt restraint 
option. When the first and the second tongue are engaged with the third 
buckle, the lap portions of the belt webbing extend across the thighs of the 
occupant. 

[0007] As mentioned, an additional feature is that the first and second 
three-point restraint arrangements can be used simultaneously. In this 
instance, a four-point belt restraint option is provided. When the first and 
second three-point arrangements are used concurrently, overlapping lap belt 
portions are provided for the occupant Thus, this arrangement provides the 
occupant with additional restraint and security in the vehicle seat 

Brief Description of the Drawing s 

[0008] FIG. 1 is a front elevational view of a restraint system according to 
principles of the present invention showing two seat belt subsystems; 

[0009] FIG. 2 is a side elevational view thereof; 

[0010] FIGS. 3-6 are front elevation views showing the restraint system in 
various configuration modes; 

[0011] FIG. 7 is a side elevational view of the restraint system shown in 
FIG. 6, without one of the seat belt subsystems for clarity; 
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[0012] FIG. 8 is a fragmentary perspective view of the dual buckle 
component; 

[0013] FIGS. 9-11 show various mounting arrangements for the dual buckle 
component; and 

[0014] FIGS. 12-16 are schematic diagrams showing various arrangements 
of seat belt restraint systems according to principles of the present invention. 

Detailed Description of the Preferred Embodiments 

[0015] As will be seen herein, the present invention provides a vehicular 
restraint system which is configurable so as to wrap in different ways about 
the occupant 7 s body, with anchor points either to the seat or to the vehicle 
body. The restraint system employs two seat belt sub-systems (which can 
comprise for example conventional three-point seat belt arrangements), with 
the seat belt sub-systems mounted on either side of a vehicle seat and, in the 
preferred illustrated form, a dual buckle located at the central portion of the 
vehicle seat cushion. The present invention can incorporate virtually any seat 
belt sub-system known today in which a single webbing is divided by a 
slidable releasable latch member into a shoulder belt portion and a lap/leg 
belt portion. 

[0016] Turning now to the drawings and initially to FIGS. 1 and 2, a 
restraint system illustrating principles of the present invention is generally 
indicated at 10. Restraint system 10 is shown incorporated with a vehicle 
seat 12 of conventional construction including a seat back 14 and a seat 
bottom 16. Seat 12 is attached through mountings 18 to a vehicle floor 20 or 
other vehicle structural member. If desired, seat 12 could be mounted to 
floor 20 using a conventional slide rail system to provide front/ back seat 
adjustment as is known in the art Seat back 14 could be either fixedly 
attached to seat bottom 16 or could be made to pivot with respect thereto, as 
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is known in the art. It should be understood that restraint system 10 could be 
employed in a wide variety of seating arrangements such as bench seats and 
in a wide variety of vehicles including automotive vehicles and construction 
equipment, for example. As such, it is contemplated that the seat 12 will be 
surrounded by open work such as a roll cage or by structural members such 
as door posts and roof members integrated with a surrounding vehicle 
enclosure. 

[0017] Referring to FIGS. 1-4, the preferred and illustrated restraint system 
10 includes multiple, (preferably two) seat belt subsystems generally 
indicated at 24 and 26 and a dual buckle or buckle mechanism 70 having 
provision for receiving a pair of latch members. Referring again to FIG. 1, 
seat belt sub-system 24 includes webbing member 32 supplied from the spool 
located within a conventional retractor 34, passing through a guide ring 22 
located at the top of seat back 14, and having a free end coupled through an 
anchor plate 36 to the vehicle structure, preferably floor 20. Referring briefly 
to FIGS. 9-16, seat 12 includes conventional internal structural members such 
as seat back frame 40 and seat bottom frame 42. The retractor 34, retractor 60 
and other anchor points (such as guide ring 80 shown in FIG. 14) discussed 
hereinafter can be mounted in any number of locations about the vehicle, 
such as in the trim, along the floor and to the seat Where mounted in the 
seat back 14 as shown, the retractors will be provided with inertia locking 
devices that allow for different tilt positions of the seat back without 
significantly affecting emergency retractor locking provided by the inertia 
sensitive devices. Retractor 34 is omitted in FIGS. 9-11 for purposes of clarity. 
If desired, anchor plate 36 could be connected to a frame member of seat 12, 
preferably seat bottom frame 42. 

[0018] Referring again to FIG. 1, a tongue or latch plate 46 is slidingly 
engaged with webbing 32 so as to be freely positionable at any point along its 
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length readily accessible to the seat occupant Referring to FIG. 4, seat belt 
portions of sub-system 24 are shown, with most of the seat belt sub-system 26 
being omitted for drawing clarity. Seat belt sub-system 24 further includes a 
buckle or buckle mechanism 50 for latchingly engaging a tongue portion of 
latch plate 46, as is known in the art In the three-point belt restraint 
configuration or seat belt sub-system illustrated in FIG. 4, latch plate 46 
divides belt 32 member into a shoulder belt portion 32A and a lap belt 
portion 32B when releasably latched to the buckle 50. If desired, buckle 50 
could be secured to the vehicle frame work such as floor 20 or to the frame 
work of seat 12 as by connection to seat bottom frame 42 shown in FIG. 9. 

[0019] Turning now to FIGS. 1 and 3, the second seat belt sub-system 26 
preferably comprises a mirror image arrangement of the afore-described seat 
belt sub-system 24. Included in seat belt sub-system 26 is a retractor 60 
having a spool (not shown) carrying a supply of webbing member 62 passing 
through guide ring 28 located at the top of seat back 14 and terminating in a 
free end connected to anchor plate 64 which is in turn connected to the 
vehicle structure, such as floor 20. Also included in seat belt sub-system 26 is 
a tongue or latch plate 66 which slides along webbing member 62. A buckle 
or buckle mechanism 68 is shown mounted to seat 12, and preferably the 
internal frame work portion thereof, such as seat bottom frame 42. In use, the 
tongue portion of sliding latch plate 66 is latchingly engaged with buckle 68 
so as to divide webbing member 62 into a shoulder belt portion 62A and a lap 
belt portion 62B. As can be seen, the structure and function of seat belt sub- 
systems 24, 26 are substantially identical. If desired, as will be explained 
briefly herein, the seat belt sub-systems of the restraint system according to 
principles of the present invention can be of virtually any type known today 
and need not be similar to one another. However, from an inventory and cost 
standpoint, mirror image three-point system 24 and 26 are preferred as 



-6- 



Attorney Docket No. 78609 

special hardware need not be provided significantly beyond that already in 
use in vehicles. 

[0020] As has been explained thus far, restraint system 10 is configurable 
in a first three-point belt restraint configuration shown in FIG. 3 where seat 
belt sub-system 26 has a shoulder belt portion crossing the torso of the seat 
occupant in a first diagonal direction and crossing the seat occupant's lap in a 
first lateral direction. The free end of the seat belt webbing and the buckle 68 
can be fixedly anchored or otherwise secured either to the vehicle structure 
such as floor 20 or to the seat frame. In the second three-point belt restraint 
configuration shown in FIG. 4, seat belt sub-system 24 is deployed in a 
manner similar to that explained above with respect to FIG. 3, but in an 
opposing mirror image configuration of seat belt sub-system 26. As such, the 
seat occupant can select whichever three-point arrangement 24 or 26 is most 
convenient For instance, if the occupant is right-handed, the configuration 
provided by system 26 of FIG. 3 may be most convenient as the tongue 
plate 66 can be easily reached as it is located along belt webbing 62 extending 
along the left-hand side of the seat between an upper anchor point provided 
by belt guide 28 and lower anchor point provided by floor anchor 64. 
Likewise, if the occupant is left-handed, the configuration provided by 
system 24 of FIG. 4 may be most convenient as the tongue plate 46 can be 
easily reached as it is located along belt webbing 32 extending along the 
right-hand side of the seat between an upper anchor point provided by belt 
guide 22 and lower anchor point provided by floor anchor 36. 

[0021] A third restraint configuration, providing a four-point belt restraint 
arrangement for system 10 is shown in FIG. 5 where both seat belt sub- 
systems 24, 26 are deployed at the same time. In this restraint configuration, 
a seat occupant is restrained by a criss-cross arrangement of shoulder belt 
portions 62A, 32A and overlapping or substantially coextensive seat belt 
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portions 32B, 62B. In this manner, the occupant not only obtains additional 
restraint about their upper torso via the cris-crossed shoulder belt positions 
32A and 62A, but also receives increased restraint along their lap via the 
overlapping lap belt portions 32B and 62B. In this instance, there are six 
anchor points that are operative, however since two are side-by-side on both 
sides of the seat, i.e., a buckle and floor anchor, this arrangement is 
considered the four-point restraint arrangement. 

[0022] Turning now to FIGS. 1, 2, 6 and 8, a fourth restraint configuration 
is provided with use of a dual or two position buckle 70 preferably located 
along the center line of seat 12 and associated therewith. The two position 
buckle 70 is preferably attached to the frame work of seat 12, such as the seat 
bottom frame 42 shown in FIG. 9. If desired, buckle 70 can be secured the 
vehicle structure such as floor 20 utilizing an anchor plate 72 adjacent the 
front of the seat 12 to be associated therewith, as shown in FIG. 10. As 
mentioned, buckle 70 is preferably connected to the frame work of seat 12. 
As shown in the most preferred embodiments of FIGS. 1, 2 and 11, buckle 70 
protrudes through the forward portion of seat bottom 16 although buckle 70 
could be arranged outside of seat bottom 16 and still be coupled to the seat 
frame work, as shown in FIG. 9. 

[0023] Referring to FIG. 8, buckle 70 is arranged to concurrently receive a 
pair of latch plates 46, 66. As indicated in FIGS. 6 and 8, the latch plates 46, 
66 remain independent of one another and are latchingly engaged with 
buckle 70 in separate latching operations. To disengage either one or both of 
the latch plates 46, 66, the dual buckle 70 is provided with a single press- 
button actuator 74. Alternatively, if desired, buckle 70 can comprise a side- 
by-side pair of single buckles 50 or 68 each having their own actuator and 
could be connected to the seat frame work or vehicle structure utilizing 
separate connections. 
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[0024] However, it is preferred that the two latch plate receptacles 71, 73 of 
buckle 70 share a common housing and are connected either to the seat frame 
work or vehicle structure using a single connection such as a single webbing 
tether 76 shown in FIG. 8. In the five-point belt restraint configuration shown 
in FIG. 6, each leg of the seat occupant is restrained with a separate, 
independent seat belt portion 32b, 62b while the seat occupant's torso is 
restrained by shoulder belt portions 32a, 62a. Unlike the restraint 
configuration shown in FIG. 5 (frequently referred to as a "four-point 
restraint system") the shoulder belt portions 32a, 62a of FIG. 6 do not cross 
one another, and the belt members 32, 62 remain alongside one another at all 
times. 

[0025] As can be seen from the above, restraint system 10 in its preferred 
form includes two retractors each with their own supply of webbing, two 
sliding latch plates, two single position buckles and one two position buckle. 
As explained above, the webbing free end, single position buckles and two 
position buckle can be anchored either to the seat frame work or the vehicle 
structure in virtually any number of combinations to provide the two 
opposite lower anchors on either side of the seat for each three-point belt 
arrangement or system 24 and 26. The upper anchor of each of the systems 24 
and 26 are considered as being guide loops or rings 22, 28 generally provided 
adjacent their respective retractors. These guide loops 22 and 28 can be fixed 
about openings in the seat back 14 as shown, or can be mounted for pivoting 
such as with respect to guide loop or ring 80 shown in FIGS. 14 and 16 and 
described hereinafter. As mentioned above, it is not necessary that the seat 
belt sub-systems be arranged in mirror image form although this is generally 
preferred for ease of use by the seat occupant and because a relatively large 
portion of the seat remains clear, or free of obstructions, as shown in FIG. 1, 
so as to provide a visual orientation for the seat occupant when approaching 
the seat for entry. 
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[0026] Referring now to FIGS. 12-16 schematic diagrams are provided to 
indicate some of the various arrangements accommodated by the restraint 
system according to principles of the present invention. In the schematic 
diagrams of FIGS. 12-16 only one of the two seat belt sub-systems is shown 
for the purpose of drawing clarity. The other seat belt sub-system can 
comprise either a mirror image arrangement or any of the arrangements 
shown in FIGS. 12-16 or virtually any seat belt sub-system arrangement 
known today. Turning now to FIG. 12, the restraint arrangement is shown in 
diagrammatic form, corresponding to the arrangement of FIGS. 1-8. Retractor 
34 is mounted to the frame work of seat 12 and webbing member 32 passes 
through the interior of the seat, emerging from an opening provided with a 
guide ring 22 toward the top of the seat back. The webbing then travels 
through sliding latch plate 46 and is terminated in an anchor plate 36. 
Anchor plate 36 may be secured to the seat frame work or to the vehicle 
structure such as floor 20. Latch plate 46 latchingly engages buckle 50 which 
can be mounted either to the seat frame work or the vehicle structure, such as 
floor 20. The two position buckle 70 may also be mounted either to the seat 
frame work or to floor 20 or other portion of the vehicle structure. As 
mentioned, the remaining seat belt sub-system may comprise a mirror image 
of seat belt sub-system 24 as shown or it may comprise virtually any other 
three-point conventional seat belt sub-system arrangement 

[0027] Referring now to FIG. 13, the restraint system shown is identical to 
that of FIG. 12, except that the retractor 34 is mounted to the floor 20, with the 
webbing traveling upwardly either inside or outside of the seat back and 
emerging through the upper portion of the seat back. The restraint system 
shown in FIG. 14 is similar to that of FIG. 13 except that the webbing 
member 32 travels through a guide ring 80 mounted to a door frame or other 
portion of the vehicle structure such as the B or C pillar member therein, 
either fixed thereto or mounted via a height adjusting device that is fixed to 
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the vehicle structure to allow the occupant to change orientation of the 
shoulder belt portion as extending across their torso to best suit their size. In 
addition to or instead of vertical adjustments, horizontal adjustments can also 
be provided by appropriate devices connected to the ring 80, as are known. 
In the restraint system shown in FIG. 14 webbing member 32 crosses the 
outer surface of the seat back. When deployed, the webbing member 32 of 
the restraint system shown in FIG. 14 crosses the seat back in a generally 
diagonal direction. In the restraint system shown in FIG. 15, retractor 34 is 
mounted within the vehicle trim 100 such as to an internal surface of a door 
post or other structural member of the vehicle. A guide ring 80 is secured 
about an opening in the trim 100 from which the belt webbing emerges 
extending down to its free end at lower anchor 36. The restraint system 
shown in FIG. 16 is generally similar to that shown in FIG. 14 except that the 
anchor plate of FIG. 36 is replaced with a second retractor 84. 

[0028] The drawings and the foregoing descriptions are not intended to 
represent the only forms of the invention in regard to the details of its 
construction and manner of operation. Changes in form and in the 
proportion of parts, as well as the substitution of equivalents, are 
contemplated as circumstances may suggest or render expedient; and 
although specific terms have been employed, they are intended in a generic 
and descriptive sense only and not for the purposes of limitation, the scope of 
the invention being delineated by the following claims. 



